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Digital Computsr laboratory
Massgchusetts Institute of Technology
Cambridge, Massachusetts

OPERATION OF INDICATCR LIGHTS AND INTERVENTION R EGISTERS
TSupplement to M-1B15)

C.R. Wieser, Orp. 6345

B. Morriss, G.Young

Methods of inserting duta into WWI through ewitches and obtaining
indicator light outputs from the computer which are independent
of test storage are to be installed by the summer of 1953,

This report describes how these in-out units will operate and
be integrated into WWI,

SUBJECT INDEX: 6.0 EQUIPMENT PLANNING AND INSTALLATIOR
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1.0 Introduction

Methods of inserting dats into the computer throvgh switches and
obtaining indicetor light outputs from the computer which are independent
of test storage are to be installed by the summer of 1953,

The purpose of this report is to deseribe how these in-out units
will operate and be integrated into WWl.

Switches will be provided to insert up to L8O binary digits of
information into the computer. These switchos will control the digite of
thirty 16-digit registers, the inserticn registers, which may be sampled
directly by the computer. In order to indicate to the computer when these
switches should be sampled, 32 activate buttons will be available. Each
activate button will control one digit of two 16-digit registers, the
activate repgisters, which may also be sampled directly by the computer.

Eight 16-digit indicator light registers will be available which
may be read into directly frcm the computer. Each digit of each register
may have up to four indicator lights on the "one"™ side and up to four
indicator lights on the "zero" side.

The insertion switches, activate buttons, and indicator lights,
along with display scopes and 1light guns, will be distributed among severai
console positions. Each position may be controclled by a different operator,
Since it is impossible to predict exaetly hew the equipment should be distribu
among the consoles, a distribution panel, the remote station Junction box,
will be included in the system. The tie-in between the various units and
the consoles will be done at this junction tox. The junction box will
facilitate any desired changes in distribution of varlous indicators, displays
and controls at each console, The connections at the junction box will
be semi-permanent, and because changes will affect the work of many peopls
any changes must be carefully planned and should not be contemplated on a
day-to-day or program-to-program basis, but should be used to facilitate
any general change in procedure,

The following tlock diagrams are includzd in this memorandums
B-37446 =~ Block Disgram, WWI, 551, Indicator Light Register
B-37457 ~ Block Diagram, WWI, 552, Insertion Register
B-37458 - Block Diagram, WWI, 561, Activate Registers

2,0 Intarvention Hepisters

At times a psrson may desire to insert information into a computer
whils a program is being psrformed. An Intervention Register controlled by
switches presents one means of accomplishing this insertion.

The purpose of this section is to discuss the system of Intervention
Registers to be constructed by July 1953,
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2.1 Description of the Intervention Registers

2.1.1 Remote Station Switch Inputs

The system provides several sets of switch inputs., Each set
may be controlled by different persons, or may signify different types
of information. These switches will be distributed amnng scveral remote
station console positions, with an arbitrary but pre-determined number of
switches at each position. There will be a push~button (activate button)
and an activation indicator light assccisted with each set of switohes,
If a person desires to insert information into the computer, he will
place the information into a set of switches and press the associated
activate button. This indicates that the infcrmatation is ready to be
read into the computer. Each time the activate button is pressed, the
indicator light at the console position will be turned on. The computer
will acknowledge receipt of this information by turning off the indicatcr
lighto

There will be a total of L8O binery cdigits of information controlled
by switches and 32 activate buttons,

The computer program must be able to dstermine which activate
button has been pressed ancd then read the informatici:: from the associated
switches intc the computer. To accomplish this, each activate button will
be associated with one digit of two 16-digit registers (the activate registers).
The switches will be associzated with the digits of thirty other 16-digit
registers (the insertion registers). Thus, the program can determine from
the zctivate registers which sets of switches have been get to useful
information. The program can then extract this information from the contents
of the insertion registers. These registers are discussed in greater detail
in the following paragraphs,

2.1.2 The Activate Registers

A circuit consisting of two gas tubes will be associated with
each activate button. When an activate button is pressed, the first of these
gas tubes will be fired. The activate indicator light is controlled by this
gas tube and therefore will be turned on, The second gas tube may fire only
if the first tube is fired and a gating voltage is placed on one of its
grids. When the second tube is fired, a pulse will be generated. This pulse
will be used to set one digit of IOR. The firing of the second tube will
turn off the first tube, which will, in turn, turn off both the indicator
lamp and ihe second tube.

This circuit assures that only one pulse will be received by IOR
each time an activate tutton is pressed. It also will "remember" that the
activate button has been pressed until the computer is ready to receive this
pulse,. Each activate register w71l consist ¢f sixteen of these circuits,
with each circuit connected to a different digit of IOR. Thus, when an
activate register is selected by IOS and sensed, a "one™ will be placed
ir. I0R for every activate button which has been pressed and the register
will be cleared. )



61
Memorandum M-1985 Page 5

2,1.3 The Insertion Registers

The switches at the remote stations will control the digits of
the thirty insertion registers, Each insertion register will consist of
sixteen crystal "and®™ gates, A gate will be "on" if the amsociated switch
is "on" and I0S selects the gate, Any ™on" gate will activate & read-out
gate which is common to all insertion registers and associated with a
digit of ICR. Thus, when an insertion register is selected by I0S and
the read-out gates are sensad by the computer, a "one™ will be placed in
IOR for each "on"™ switch associated with a digit of the selected insertion
register.

It should be noted that the information contained in the set
¢f switches asscciated with any one activate button need not be placed in
one insertion register. The information may fill parts of one or more
insertion registers or even completely fill several registers. The distribution
of the switch indications in the registers as well as the number of switches
per activate button is arbitrary.

2.1.li Remote Station Junetion Box

There will be a distribution panel, the remote station junction
box, 2ssocliated with the intervention registers to facilitate any desired
changes in the distribution of the switches. Each console position will
have a fixed number of switches as well as an activate button. Any or all
of these switches may be cabled to the insertion registers through the
distribution panel, Thus, both the number of switches associated with
cach activate button ani the cistritution of the switeh indications in the
insertion registers may be changed. Similarly, the digit associated with
€azh activate button in the activate registers may be changed.

Any changes in the juncticn box should not be contemplated on
cn a day-to-day basis. The panel is designed to facilitate any changes
brought abwut by a general change of procedure and ecannot be changed to
satisfy the whim of erery ~rogram,

2.2 Program Requirements

Reading from the activate and insertion registers may be accomplished
by an si1i command, which will select the register and transfer its content
to IOR, and an rd command, which will transfer the content of IOR to AC.
Each rd command must be preceded by an si command. The 81 addresses for
the intervention registers are si 300 to si 337 (octal). The activate
registsrn will be selected by s1 300 and s 301 (octal), while si 302
to si 337 {octal) will select the insertion registers,

As stated previously, each time an sctivate button is pressed,
a %one"™ will be placed in a digit of an activate register and an indicator
light will be turned on. The activate registers iadicate which sections
of the insertion registers contain useful information, The activate
indicator lights will be extinguished as soon as the content of the activate
register is read into the computer. The extinguishing of the indicator lights
should indicate that the content of the sssociated set of switches has teen
read into the computer and the observer should feel free to rlace new
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information into the switches, This is not necessarily the case unless the
program reads fram the pertinent insertion registers soon after the information
contained in the activate register has been read, How soon is predicted

on the ex'aanguishing time of the indicator lamp (about 10 ms) and the reaction
time of the observer. 'Iheae delays ahould allow enaugh time to read in and

_____ P b TP R e - 2%t o T2 1t LY
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inconvenience the progra:er, it is felt that the inconvenience is not great
enough to warrant the extra equipment required to overcoms it.

The bd commend cannot be used with the intervention registers,
A special indexing system would have to be constructed to use this mode
of operation. It is felt that any advantages that might be gained would
not warrant the addition of the oxtra sguipment.

2,2 Light Guns as Activate Indications

Light guns may be used in place of activate buttons to indicate
that information has been placed in the insertion registers through a set
of switches. A person may place information in a set of switches and then
use the light gun on a point being displayed, By giving an rd command after
the rc command which displayed the point, the program can determine who gave
the return and thus will know which section of ths inseriion registers con-
tains the information. By using the light gun, information in the computer
at the time of the display can also be utilized,

2,4 Logical Operation of the Intervention Registers

The following paragraphs discuss the logical operation of the
intervention registers on the si and rd commands.

It is assumed that the reader has read E-66, Operation of the
In-Qut Element, and is famiiier with the generel philosophy and operation
of the In-Out Element, The operation timing on the si and rd commands
are discussed in E-L66, The content of the interventIon reglster selected
will be transferred to IOR on the si command, as described below, The

pnnf:_‘_‘+ {.t' 'rr\n -..l'l’! T L_n—-_m’:—’geﬁ I":: -A-c on E? ‘:‘f tm rd ‘332"“"“"'1'1(1.
—

No delays or special operations are required for reading from
the intervention registers. Therefore, the only actions in IOC are those
common to all terminal equipment described in E-L66.

2,4,1 The Insertion Registers

Each digit of the insertion registers is a crystal gate which will
have an output if both the associated switch at the remote station position
and I0S select the gate, The outputs from any one digit of all insertion
reglsters are mixed into a read-out ga'e (see B-37h57§ associated with a
digit of IOR., Thus, when an insertion register is selected by IOS, the
information contained in the associated switches is transferred to the
read-out gates (GT's 01), If these gates are sensed by a computer pulse,
the information will be transferred to IOR.



51
Memorandum M-1985 Page 7

The EU start pulse on TPl of the si command will be used is sense
the read-out gates and tranufer the information to IOR. This pulse will be
gated by GT02, which will be activated by IS32 whenever an intervention
~egister is selected. This gating has no logical significance, but is
provided to prevent every EU start pulse from sensing GT's 01,

Thus, Line IS33 and one of the lines ISO3 to IS32 will be activated
on an sl commard selecting an insertion register. This will transfer the
information contained in the insertion switches to the read-out gates.

The EU start pulse will pass through GTO2 of the insertion registers, sense
the read-out gates, and trasnfer the information to IOR,

An rd command will transfer the word from IOR to AC,
2.4.2 The Activate Registers

‘The activate registers remember which aciivate buttons have been
pushed between samplings of the activate registers by the computer. A 2us
gat2 is required to transfer the informstion from an accivate register to
IOR. Therefore, each activate register will have a gate generator (bZocking
oscillator) which will change a computer pulse into a 2p8 gate. The EU
start pulse on TPl of an si command will be used to read out of the activate
registers, A gate tube controlled by ICS must be provided for each activate
register (see B-37L58) so that a computer pulse will only read out of the
register when an si command s2lecting the register has been given,

Line I8S33 zud eilher IS0l or ISO02 will be activated on an si
command selecting an activatc register. Again, the selecticn of IS23 nas
no logical significance. IS0l and ISU2 will activate GT's Ol of activate
registers #1 and #2, respectively. The EU start pulse will pass through
GT0l, transfer the information from the activate register to IOR, and clear
the activate register,

An rd command will transfer the information from TOR to AC.

3.0 Indicator lights

Indicator lights will be provided for displaying birary
information from the computer. by July, 1953. These lights wilk be distributed
among the console positions. The lights will be controlled by the indicator
iight regisiery described below, Either ¥ones,™ ®"zeros,®™ or both "ones"
and "zeros®™ in the indicator light register may turn on lights at the console,
Up to four "one® lights and four ®zero®™ iights may be connected to each
digit of each indicator light register.

Special purpose indicators, such as binary-to-octal converters
and audible alarms, may also be controlled by the indicator light registers.
Each of these special purpose indicators must be treated as a separate design
problen,
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The indicator 1lishts at each console position may be connected
to the indicator 1light registers in any desired manner through the remote
station junction box. A light may be connected to the "zero" or "one" side
of any digit of any one of the indicator light registers. Again, it should
be remembeied that these changcs should not be contemplated on a day-to-day
baSiSo

3,1 Description

There will be eight 16-digit indicator light registers provided.
Each of these registers may be cleared by the computer or receive information
from IOR., Each of these registers will consist of sixteen gas tubes plus
a clearing circuit. The register will be cleared when first selected by IOS.
After being cleared, a gas tube will be fired for every digit of IOR which
contains & "one."™ If the register remains selected and a digit of ICR changed
from "one® to "sero," the associated gas tube will remain fired and that digit
of the indicator light register will still contain a "one." After being
cleared, the gas tubes corresponding to digits of IOR which contain a “gzero"
will remain cleared. If the register remains selected and a digit of IOR
changed from ®zero® to "one,® the associated gas tube will be fited and that
digit of the indicator light register will contain a "one."

The circuit which clears the indicator light register has a long
recovery time, approximately 2 seconds., If a register should be selected
more often than this, it might not be cleared.,

3.2 Program Requirements

Information may be placed in an indicator register as followst

81 y - select the desired register and clear it.

13

- place a Yone® in every digit of the indicator light register
corresponding to the digits of AC which conatains *ores.®
P
The si addresses for the Indicator Light Registers are si 510 to si 517 (octal).
More than one rc command may be used with each si command.
The content of the indicator register after several re¢ commeids may best
be shown by an example, Let the storage register x contain 1110011000 . . .
and storage register y contair 1110001110 ., ..,. Now let us ccnsider the

content of an indicator register after each command of the following seque:ace.
of commands.

1. si (indicator register)

2, cax
3s TC -
Lo cay

e TC



61
Memcorandum M-1965 Page 9

After the sl command, the register will be cleared and contain
000000000000 . . .. After the first rc command, the indicator register will
contain the content of register x, namely 111001100C , . .. After the second
rc command, each digit of the indicator register will contain a “one" if
the corresponding digit of either x or y contained a "one." Thersfore,
after the second rc, the indicator register will contain 1110011110 . . ..

The clearing circuits of the indicator registers have a recovery
time of about 2 seconds. This means that at least 2 seconds must exist
between successive si commands selecting amy one indicator register. This
delay cannot be conveniently counted by the in-out system and must be taken
care of by the program., If an si command is given too socon, some of the
digits ¢f the register selected may fail to be cleared, and false information
may be placed in the indicator lights.

3.3 Logical Operation of Indicator Light Registers

The foliuwing paragraphs discuss the logical operation of the
indicator light registei's on the si and rc¢ commands.

Again, it is assumed that the reader has read E-466, Operation
of the In-Out Element, and is familiar with the general philosophy and
operation of the In-Cut Element.

The operation timing on the si and rc commands is given in E-1166,
Only the operations pertinent to the indicator ligbt registers are discussed
in this section.

Rach indicator light register contains a gas tube clear circuit
and 16 gas tube memories. %See B-37LLA) The clear circuit operates on
the rise-time of the IOS line selecting the register, Each digit of the
indicator light register consists of a gas tube which will be fired.if
selected by IOS and the associated digit of ICR contains a ®one.®

Thus each indicator light register requires one IOS 1line and
16 inputs from IOR., The gas tube clear circuits will clear the register
as soon as it is selected by I0S. Once the clearing process has beea
completed, the "ones®™ in IOR will fire the associated gas tubes in the
indicator ligh. .~cister selected, and the “one®™ lights associated with
these gas tubes will be turned on, The gas tubes will remain fired until
extinguished oy another si command., At ieast 2 seconds should exist between
sl commands selecting a particular register (see Section 3.2).

At the time the selected register is cleared, IOR must either
contain the word to be placed in the indicator light register or remain
cleared until the word can be placed in IOR. IOS is changed on TP7 of the
si command, At present information left in IOR from a previous in-out
operation is not cleared out until TP8 of the si command. If the computer
is operating on push button, it is possible to read this false information
into the indicator lights. Therefore, IOR will be cleared on TP7 of the
si command, instead of TP8 as shown in E-}66. The register will remain
cleared until TPl of the rc command, when the content of AC is transferred
to IOR,
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The process of clearing and reading into a particular indicator
1light register requires about 700p8. The word to be reccrded must remain
in JOR at least 25ps after the dearing process has been completed to assure
that the gas tubes will be fired. To assure this, a 700us delay will be
counted in IOC on the rc commend., Another in-out operation will not be able
to continue until this delay has been completed.

Thue, on TP7 of the si command IOR will be cleared and IOS line COB
as well as one of the I0S 1lines ILOl to ILO8 will be activated, depending
on the indicator light register selected. The =2ssociated gas tube clear
circuit will clear the selected register.

On TPl of the rc command, the content of AC will be trensferred
to I0R. The "ores™ in IOR will fire the associated gas tubes in the
indicstor light register selected; and the ®one® lights associatsed with
these gas tubes will be turned on,

Cn TP3 of the rc command, an IOC resst {rc) pulse will set the IOC
interlock, pass turough GT13 of IOC reset control and set and start IODC
for a 700ps delay., (See SE-37Ll2, Block Diagram, WWI, L10, In-Out Control.
This drawing is not included with this report.)

CO8 is mixed with COl so that, along with any successive r¢ commands,

a successive si command will sense the interlock., This will assure that
no further In-But operations may be started until the 700ps delay has been

completed.
Signed & % ﬁ #
[ ] L] o g

Approved (— S v =T~

E.S. Rich

GY/BM/rrs

Drawingss  B-37WL6
B-3 7457
B-37458
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TABLE T

The si Addresses for Interventlon Registers and Indicator
Light Registers

Activate Registers - si 300 and si 301 (octal)
or 8i 192 and si 193 (decimal)

Insertion Registers - si 302 to si 337 (octal)
or i 19k to si 223 (decimal)

Indicator Light
Registers - 81 510 to si 517 (octal)

or si 328 to si 335 (decimal)

Page 11



i
widva wwree. @ wlx . .h

10 ININWETY

s

: : * -
..W\\\W . sy Y \\\ % el |
................................... s P .o | | L
Sttv.L¢-4 ¢ &0 7 v N ona |5 [P [s[&[k[d|Nja]o g N9IS3a TNIJ ITI wgm%\
C T . : a NDIS3A AMYNIWINANd JT 3Qyyn 17
£G-1-6 AWHE xo arnd § AINO 3ONIN343¥ ¥O4 I 3AVED
1 . _ . MO138 -QIA0YLAY IAVHD LSIHOIH i LS
IMM 83 1SI93Y 1HOIT mO.rqo_QZw.._m G'WYHOVIQG %0018 m 40 ONIMVHQ J30VHD v St SIHL ‘3LVA CAE Q3IQVHD" —— S L\ : ..\\M\
6889 ‘'on 1o3roud > 1 ‘a—ONINIINIONT TYDINLOITE 40 ‘LdaT . P T wt A nw\,.w\lm Srb#3
AMOLVHOEY] ¥3LNAWOD TVLIDIQ 3 FHL DETTI TTIU LIFEXD o770 FHL T
X i e N - . - . - - T o Fa® -
g d N¥HL { FLEED TIELEIDORSY FHE TN
Gi 11919 AXOWITW FPIL SEL F26F 7/
s1191d O 119ia e FLON
ST P -.\.,,_U. = “r_:-, e J..I.EII B e G wmm e T, e e ﬂ i
- _ =TT e e ‘ - e SO WO
LD g | LD L
X - "7 LrBrer felral z
03 | Tamsswey e 3
= _ tf NIMNL / SL08 07

&7 L1 7 ~ =~ LI LI AT

A XTI ot 2h o LY e it e

ST Ty & _ “ TEAL SEL FF L b l

| o s [ =7 _ OFTZ TN 4318193y

E o o tiny et S scann et e S SE e
] __ _ b XyFd D

_ A i SR s g
— - " - - — - - — 1_T —_ — — e - - -
MM . _w , 0 AN IFTLSIOFY 9 NYHL |
| LI PeIliiMNMFTOS FHY "
- 14 7 J P S S
T " L PIHL ! SHFFLSIr O SH31S193yd
e R o e G M &“f..tfii'[
- =l By et .
G S ot o i | _ SCF 10
TR L IWOX S
LE | gp—— LE j————
- Ca m |
\\. I — n\u 5 ml_lm 0um
X Ly TLON FHIFD 5 F_J H* m.ﬂath\.nﬁw)\ ...N.n,v‘m,/ ‘
\.\ka.u\{\w,.) h! 1mz\ .\.\\w,.\....,.a ) O LEDIGT ‘ oL LD T
-.;\.\.uh\\.”. wﬂ.h ..u - ..A -...\N\\....\‘._,...NR\. < ANXTEe TV i T
ﬂlumk:\\nhuq.”.” L4 ) PR L .\.Q\m\ _ FTEAL Swh _V TIFNL EwdH -
- o i - " | gy -
NOLEII I B 2 TN oNFZ FND
NOILELS LIRS e v 3
iy } TYF7
FEGN T N ‘ ‘ 7 ;
flr hf.. 1 R . | T —
= s - b b )¢ -g
L ]
. et = t A » ey N —




”
[ 3L T

‘\\ - « = SR CXTR:
R R ] | e e leddanibils RN
N.OAVN.AMIm %\\uw.hﬁ« RSP Y R ong |81 P |w® dldis|d o o NDI1S30 Tvild JT1 uQ(ﬂGq \4.@.”
cG-1-¢ WNE- . . - NOISIA A¥VAIWNIEY TT 3AVHD b
A ¥a 3VvIS m ATINO 3ON3N343Y ¥03 | NOQGQ .............................................. =
:MO138 QIAOUJAY SCVHD LSIHD
IMM ‘SH31S193d NOILYISNI ‘295 WVHOVIO %0078 : 0 BNIMO C3aw % 31 shit 13LVC ‘AG GITVHSD
waw "ON 1D3rONd D ‘I 'Q-ONINIINIONT TWIINLDFTA 40 "id3q . \
ANOLVNOSYT ¥ILNDWNOS VLG >
ADOTONHO3L 40 ILNLILSNI S113aSNHOVYSSVYIN u
¢l 1i9]0 1 11910 i ¢l NYHL 2 _ | Li91a O 1i91d
¥OoI OL sii9id FCT O
A . =Y P A
a / . E
% I * CFLYD
_ FOoOo/D THLSAYD ¥
JFLON +
o o /O LE) b LR ALl /70 70 ; e
2o | LD Lﬁl _ | TSI LNTOD! FTXE _ w0 2% [
- : ‘ Ef QL & SLIBrQ , . _
e f
. 1 I (78 -~ 12}
A= == e e e s et e - AT O D
_ﬁu LFULE Mg "7 g
i : o
. : ‘ EESZL oy _ :
§ i : - - - = = — T_— XS : 3
1€ e e
H3LS5193Y
£9 "‘ L9 15 g Y
™ % — — § * .
XOF NOILONAN HIA
* ” STHOLIMS
1) T oty A S ol dr STt 2 SN o = Il\\r.l| ?Q\k\&b
| | 4 » -~/ FLONTY WO
— —— ———— — — — —t — ——nany — — r— —— -—
| e | | S AFUSIEFY
_ _ . w _ MHLIA TELNTOS TS O£ NHHL €
! | ! | | | O Nyis £ S¥FLS/ETY SY431S193y
= = - ] o — _ s - e & A1 7
[ ~’||. llllllllll | | lﬂ’ EETT sor
. | | Y ¢
4315193y
28 et BV ﬁ !4 LD — ..\.,,o_
X* ¥ _ x i J

& i ‘K
. : YOI WNOILINAL YIA
4 . | . | SFTHILING g
: ‘ -i‘iwllﬁl AT A w' e S W . L o SN I o AR s 5

4 FLONTA WO XA /G .V Nm:m :




ot

B |

et 3H-

-
z2—
‘_

ol-

‘OHD

#ND

aiva

‘Gdd¥

S _
...................................................... by Pl PR
mm .V Nah) lm ¥ -// ¥ addv R T "ON3
€G-0€-¥ WYHS8-ua 31vos
_ki.,o# ¥34Si938 3ILAVAILOV' I19G 'WVYNOVIA %0018
momw ‘ON 1D3rodd "D 'l 'ad—9NINIAINIDMNT TYDINLD3IT3 40 'ld3a
AMOLVYHOEVY1 d31NdWOD TV.LIDIa
Wmvo..—o _.._nvm._. 40 ALNLILSNI S1IISNHOVYSSYIN
giz:n: 3avao “%.@W
- m_ Wi TL 3aven T
404 I 3AQWVyO e _
;% GIAOUAAY FAVYED LSIHDIH
fncgrﬁn a3zavys v St SIHL m._.<n A8 43avyo
G _. _..._Q_Q
O ©OF
A
7,
Iy
_ & LI®/T
Y FTZINCOYHINAE XETTD
_ TN AXOLY Fvy 7 Yz
- 77 Iy
FLON muw.nl\\* R S
iy
NOLLNT AHEOI7
FLEAILDY XOLEDITNI
O CL ;
L .

- 11.|‘
Xea NO/LINIC VA
SNO/ILTLS TLOWSY
VO TN OL

Pl NYHL |
S1i9ld

FOST FAMT SO AP T ILIOFTTITS ST

Tl i e ) e AP e et d e OV —f

TEO/ANTON S/ Ly FFLSIOTY

SEH /M NOLLITF FLEAILOY AXITIANT XOL

"TIHSAS NTTE

NOT OL UNFS FE TTIM FE77r & ‘TFZSNTS S/ o ]

LINDOHI2 SYML NTHAN LINITID TEIL S&¥Y CHL vV S/
T ZINCYNIN GANY AXCWNIW FTFr7L SVd OV F

}

K} =———— o L1891aT MHLIM
THIHINTTl FYY

L NFHL ) SLIDIT

(75 -122) wo -

T LON

0O 1191ad
|
QQH»QR /0
- k.w .
> I
:_ P
o L/pta
XITZINOXHINAS 4 XYFTO — 5o
ONE AXOWNTW ¥ a7y &
FE7L SHY
&,

'

NOL LT LHET

FLEAILIY YOLYIITNI

wod s 04
ascadd

<|

X08 NOILINNA ¥IA

SNOILELS FLOWTY
WOXY S TN OL

LXELS T woos )

sor

/osST WVNOFS

8GbLiC m_ e




rmed Services Technical Information Agency

Because of our limited supply, you are requested to return this copy WHEN IT HAS SERVED
YOUR PURPOSE so that it may be made available to other requesters, Your cooperation
will be appreciated.

Al

NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PRCCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLICATION WHATSCEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISRED OR IN ANY WAY SUPPLIED TEE

SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER CR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.
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